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Objective: Uterine artery embolization (UAE) is a standard method for treating postpartum hemorrhage
(PPH), although uterine artery vasospasm during UAE may lead to failure of hemostasis. Here, we report
our experience with a case of PPH in which the bleeding was successfully controlled by intra-arterial
administration of nitroglycerin during the second UAE.
Case report: A 30-year-old woman experienced PPH following a successful cesarean section, and a UAE
was performed. However, 6 hours later, vaginal bleeding restarted; the reason for unsuccessful embo-
lization during the ﬁrst UAE was vasoconstriction due to hypovolemic shock. We performed a second
UAE, but uterine bleeding continued. After intra-arterial administration of nitroglycerin, hemostasis was
conﬁrmed, and there was no reperfusion of the uterine artery. After these two UAE procedures, no
recurrence of bleeding was observed.
Conclusion: Thus, use of intra-arterial nitroglycerin was effective for controlling uterine artery vasospasm
during UAE. However, larger studies are required to conﬁrm these ﬁndings.
Copyright © 2015, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All
rights reserved.Introduction
Postpartum hemorrhage (PPH), which may occur immediately
or up to several days after delivery, remains a major cause of
maternal morbidity worldwide [1]. For the past 30 years, uterine
artery embolization (UAE) has been a useful method for treating
PPH. Brown et al [2] reported the ﬁrst case of using UAE for man-
aging uncontrollable uterine bleeding after cesarean section in
1979. Nonetheless, uterine artery vasospasm during UAE may lead
to failure of hemostasis. Transdermal nitroglycerin ointment has
been reported to be effective in relieving uterine artery vasospasm
during UAE in a multiple leiomyoma case [3].
Herein, we report our experience with a case of PPH in which
the bleeding was successfully controlled by intra-arterial admin-
istration of nitroglycerin during the second UAE.Medical University, Saitama
ama 330-8503, Japan.
.
bstetrics & Gynecology. PublishedCase Report
A 30-year-old woman (gravida 2, para 0) was referred to our
outpatient ward at 8 weeks and 4 days of gestation with a
dichorionic diamniotic twin pregnancy by frozen embryo transfer
at another clinic. At 31 weeks and 2 days of gestation, transvaginal
ultrasonography showed that the cervical length was 17 mm with
irregular uterine contractions. She was admitted to our obstetrics
wardwith a diagnosis of threatened preterm labor. At 36weeks and
3 days of gestation, she delivered healthy twins (a female weighing
2216 g with an Apgar score of 7/9 and a male weighing 2856 g with
an Apgar score of 8/9) by cesarean section.
During the operation, a portion of the placenta, 3 cm  3 cm in
size, was ﬁrmly attached to the anterior wall of the uterus (focal
placenta accreta) and was manually removed. After removal of the
placenta, we observed bleeding from the adherent surface of the
myometrium. Hemostasis was immediately performed by suturing
the surface of the myometrium, and iodoform gauze was packed
in the uterine cavity for compression. Thus, hemostasis was ach-
ieved during the operation, and the uterine wall was successfully
closed with a double-layer suture. After the operation, the patientby Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Contrast-enhanced computed tomography before the ﬁrst uterine artery
embolization. Arrows show the contrast medium.
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following the operation, blood loss from the vagina totaled 355 g;
however, the bleeding then decreased to a negligible amount
(57 g/10 hours).Fig. 2. Contrast-enhanced computed tomography before the secondOn the next day, 20 hours after the cesarean section, the packed
gauzewas removed. A fewminutes later, excessive uterine bleeding
began, and we performed an emergency contrast-enhanced
computed tomography (CT) examination (Fig. 1). There was an
obvious leakage of the contrast medium into the uterine cavity
from the anterior wall of the uterine body where the adhesion was
located.
An emergency angiography was performed, and extravasations
were observed at the periphery on both uterine arteries. The pa-
tient's systolic blood pressure decreased to 68 mmHg, and we
initiated a blood transfusion. Embolization was immediately per-
formed by placing a gelatin sponge into the right and left uterine
arteries. There was no apparent leakage of the contrast medium
from the arteries, and the bleeding then appeared to be controlled.
After the procedure, 10 units of red cell concentrated (RCC) blood
and 6 units of fresh frozen plasma (FFP) were transfused, and her
vital signs stabilized.
However, 6 hours later, the vaginal bleeding restarted, and
contrast-enhanced CT was performed again. As in the previous CT,
we observed a leakage from the bleeding site (Fig. 2). After
obtaining informed consent, we decided to perform a second UAE.
Before beginning the second angiography, her systolic blood pres-
sure remained 114 mmHg. There were no obvious extravasations
from the internal iliac artery regions, and the right uterine artery
could not be visualized (Fig. 3A). However, the angiographic images
suggested extravasations in the left uterine artery. Repeat emboli-
zation was performed using a gelatin sponge, and the extravasa-
tions disappeared when the embolization procedure was
completed (Fig. 3B). However, a small amount of uterine bleeding
continued, as observed by speculum examination.
The reason for unsuccessful embolization during the ﬁrst UAE
was believed to be vasoconstriction due to hypovolemic shock.
When the patient was transferred to the angiography room for
the ﬁrst UAE, her vital signs indicated a hypovolemic shock state
(Table 1). Sufﬁcient embolism may not have been achieved
because of arterial vascular contractions caused by hemorrhagic
shock. Therefore, we performed an expansion test on the uterine
artery by administering nitroglycerine (0.5 mg/1 mL) via the
origin of the right uterine artery. Three minutes after the nitro-
glycerin administration, imaging studies revealed extravasations
from the peripheral branch of the expanded right uterine artery
(Fig. 3C). These ﬁndings indicated that a spasm of the uterineuterine artery embolization. Arrows show the contrast medium.
Fig. 3. Uterine angiography during the second uterine artery embolization. (A) Extravasations in the right uterine artery were not observed. However, the patient continued to
bleed, as observed directly by speculum examination. (B) Three minutes following intra-arterial administration of nitroglycerin, extravasations in the right uterine artery reap-
peared. (C) Extravasations in the left uterine artery disappeared after the second embolization. The left uterine artery was believed to be completely embolized. (D) The extrav-
asations in the left uterine artery appeared again after nitroglycerin administration, indicating that the previous embolization was insufﬁcient.
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repeated the embolization using a gelatin sponge in the
expanded right uterine artery, and the extravasations then dis-
appeared completely. The same procedure was repeated on the
left uterine artery, and extravasations from the left uterine artery
appeared unexpectedly. This seemed to be an expansion effect of
the artery caused by the contralateral administration of nitro-
glycerin (Fig. 3D). Therefore, an additional embolization was
required for the left uterine artery. Extravasations disappeared onTable 1
Vital signs, hematological data, and units administered for blood transfusions.
Before
C/S
Before
ﬁrst UAE
Before
second UAE
After
second UAE
Blood pressure (mmHg) 104/71 68/e 114/64 111/62
Heart rate (beats/min) 100 44 89 86
Hemoglobin (g/dL) 10.5 5.3 5.1 10.9
Hematocrit (%) 30.9 16.3 14.0 30.3
Platelet count (104/mL) 20.5 14.5 8.3 10.9
Fibrinogen (mg/dL) d 224 230 459
FDP d 38.4 15.8 10.7
C/S ¼ cesarean section; FDP ¼ ﬁbrinogen degradation products; UAE ¼ uterine ar-
tery embolization.the left side when the embolization was complete. Thereafter,
images of both internal iliac arteries were obtained at 10-minute
intervals. Hemostasis was then conﬁrmed, and there was no
reperfusion of the uterine artery. A ﬁnal vaginal speculum ex-
amination conﬁrmed no active bleeding. During and after these
procedures, an additional blood transfusion (12 units of RCC, 10
units of FFP, and 10 units of platelet concentrates) was per-
formed, and the patient's general status stabilized.
After two UAE procedures, no recurrence of bleeding was
observed, and the blood clots in the uterine cavity were removed a
few days later. After conﬁrming that her anemia had improved, the
patient was discharged 21 days after the cesarean section.Discussion
Bleeding after delivery can be caused by various factors, and
uterine atony is the most common cause of PPH. Other causes may
include lower genital tract laceration, placenta accreta, retained
placenta, inversion of the uterus, and coagulopathy [4]. In most
cases, PPH can be managed by conservative treatments, such as
intravenous administration of uterotonic agents, bimanual uterine
compression, intrauterine gauze packing, or an intrauterine balloon
L. Wang et al. / Taiwanese Journal of Obstetrics & Gynecology 54 (2015) 187e190190tamponade compression. If these ﬁrst-line managements are
ineffective, an emergency surgical procedure, such as uterine artery
ligation, internal iliac artery ligation, or hysterectomy, should be
performed immediately in this potentially life-threatening situa-
tion [4].
The success rate of an initial UAE is reported to range from 86.5%
to 96% [5e7]; however, the mortality rate may be as high as 14.7%
for patients with failure of the ﬁrst UAE [5]. Certain factors might
cause an embolization failure. First, incomplete embolization of the
blood supply from collateral vessels, such as the ovarian artery, may
cause treatment failure [8]. In addition, hypovolemic shock may
cause vasoconstriction in vessels, leading to incomplete emboli-
zation [9]. A spasm of the uterine artery may also cause treatment
failure [7,10]. Another reason for UAE treatment failure is the
presence of disseminated intravascular coagulation, which may
interfere with the coagulant effects of the gelatin sponge [11].
Furthermore, normalization of vital signs by ﬂuid therapy and
blood transfusion after embolization may also result in dilation of
the arterial diameter, leading to washout of the gelatin sponge and
recurrence of bleeding [11]. Thus, the causes of treatment failure
may be multifactorial and vary on a case-by-case basis. In the
present case, even though vital signs substantially improved with
intravenous ﬂuid therapy and blood transfusions before the second
UAE, a vasospasm still occurred, resulting in a false endpoint of the
procedure. Our experience indicates that temporary disappearance
of extravasations does not indicate a successful treatment. It is
important to conﬁrm hemostasis directly by speculum examination
during the UAE procedure.
Nitroglycerin was originally found to be an effective treatment
for angina in 1890, and it is now widely used for coronary artery
disease. It acts on the surface of endothelial cells and causes the
release of nitric oxide, which induces both arterial and venous
vasodilatation. In obstetrics, low-dose nitroglycerin has been used
for emergency uterus relaxation in certain situations such as breech
delivery [12], second-twin extraction [13,14], and acute tocolysis
[15]. The use of nitroglycerin administration during a UAE proce-
dure for PPH is controversial because most cases of postpartum
bleeding are caused by or are associated with uterine atony. In the
present case, the use of intra-arterial nitroglycerin was an imme-
diate and effective method for controlling uterine artery vasospasm
during UAE. A previous report demonstrated that treatment of
uterine artery vasospasm with transdermal nitroglycerin ointment
during UAE controlled postmenopausal bleeding associated with
uterine myoma in a 54-year-old patient [3]. However, to the best of
our knowledge there have been no prior studies reporting the use
of nitroglycerin for controlling PPH. Nevertheless, our experience is
limited, and larger studies are required to conﬁrm these ﬁndings.
Finally, although some long-term investigations have indicated
that certain complications, including modiﬁcation of menses
characteristics (34%) or amenorrhea (6%) [16], may occur after UAE,
the inﬂuence of UAE on future fertility is minimal [17,18]. Therefore,to avoid losing fertility, UAE is considered a useful and effective
alternative to hysterectomy for PPH.Conﬂicts of Interest
The authors have no conﬂicts of interest relevant to this article.References
[1] Khan KS, Wojdyla D, Say L, Gülmezoglu AM, Van Look PF. WHO analysis of
causes of maternal death: a systematic review. Lancet 2006;367:1066e74.
[2] Brown BJ, Heaston DK, Poulson AM, Gabert HA, Mineau DE, Miller Jr FJ. Un-
controllable postpartum bleeding: a new approach to hemostasis through
angiographic arterial embolization. Obstet Gynecol 1979;54:361e5.
[3] Denison GL, Van Ha T, Keblinskas D. Treatment of uterine artery vasospasm
with transdermal nitroglycerin ointment during uterine artery embolization.
Cardiovasc Intervent Radiol 2005;28:670e2.
[4] World Health Organization. WHO recommendations for the prevention and
treatment of postpartum haemorrhage. 2012. [last accessed 04.03.15] http://
apps.who.int/iris/bitstream/10665/75411/1/9789241548502_eng.pdf.
[5] Lee HY, Shin JH, Kim J, Yoon HK, Ko GY, Won HS, et al. Primary postpartum
hemorrhage: outcome of pelvic arterial embolization in 251 patients at a
single institution. Radiology 2012;264:903e9.
[6] Bros S, Chabrot P, Kastler A, Ouchchane L, Cassagnes L, Gallot D, et al.
Recurrent bleeding within 24 hours after uterine artery embolization for se-
vere postpartum hemorrhage: are there predictive factors? Cardiovasc
Intervent Radiol 2012;35:508e14.
[7] Deux JF, Bazot M, Le Blanche AF, Tassart M, Khalil A, Berkane N, et al. Is se-
lective embolization of uterine arteries a safe alternative to hysterectomy in
patients with postpartum hemorrhage? AJR Am J Roentgenol 2001;177:
145e9.
[8] Wang MQ, Liu FY, Duan F, Wang ZJ, Song P, Song L. Ovarian artery emboli-
zation supplementing hypogastric-uterine artery embolization for control of
severe postpartum hemorrhage: report of eight cases. J Vasc Interv Radiol
2009;20:971e6.
[9] Merland JJ, Houdart E, Herbreteau D, Trystram D, Ledref O, Aymard A, et al.
Place of emergency arterial embolisation in obstetric haemorrhage about 16
personal cases. Eur J Obstet Gynecol Reprod Biol 1996;65:141e3.
[10] Pelage JP, Le Dref O, Mateo J, Soyer P, Jacob D, Kardache M, et al. Life-
threatening primary postpartum hemorrhage: treatment with emergency
selective arterial embolization. Radiology 1998;208:359e62.
[11] Wada N, Tachibana D, Nakagawa K, Terada H, Nakano A, Sumi T, et al. Path-
ological ﬁndings in a case of failed uterine artery embolization for placenta
previa. Jpn Clin Med 2013;4:25e8.
[12] Wessen A, Elowsson P, Axemo P, Lindberg B. The use of intravenous nitro-
glycerin for emergency cervico-uterine relaxation. Acta Anaesthesiol Scand
1995;39:847e9.
[13] Rolbin SH, Hew EM, Bernstein A. Uterine relaxation can be life saving. Can J
Anaesth 1991;38:939e40.
[14] Mayer DC, Weeks SK. Antepartum uterine relaxation with nitroglycerin at
caesarean delivery. Can J Anaesth 1992;39:166e9.
[15] Chandraharan E, Arulkumaran S. Acute tocolysis. Curr Opin Obstet Gynecol
2005;17:151e6.
[16] Gaia G, Chabrot P, Cassagnes L, Calcagno A, Gallot D, Botchorishvili R, et al.
Menses recovery and fertility after artery embolization for PPH: a single-
center retrospective observational study. Eur Radiol 2009;19:481e7.
[17] Hardeman S, Decroisette E, Marin B, Vincelot A, Aubard Y, Pouguet M, et al.
Fertility after embolization of the uterine arteries to treat obstetrical hem-
orrhage: a review of 53 cases. Fertil Steril 2010;94:2574e9.
[18] Horng HC, Hu WM, Tseng HS, Chang WH, Chao KC, Yang MJ. Uterine arterial
embolization in the management of severe post-partum hemorrhage: a suc-
cessful rescue method to avoid peripartum hysterectomy. J Chin Med Assoc
2011;74:255e8.
